Development of gastric acid secretion in pigs from birth to thirty six days of age: the response to pentagastrin.
The development of the gastric acid secretory response to pentagastrin was studied using 56 Large White x Landrace pigs, 0-36 days of age, 1.1-13.3 kg body-weight, obtained from 12 litters. Gastric acid secretory capacity was measured using a gastric perfusion technique and intravenous infusion of pentagastrin at dose rates of 2, 4 and 8 micrograms/h per kg. Significant positive linear correlations were found between stomach weight and age, and between stomach weight and body-weight during the 36 day period. The stomach weight to body-weight ratio increased for the first 3 days of age and then decreased during the following 33 days. Basal acid secretion was detected in all unsuckled pigs (n = 9), 2- to 8-h old. Maximal acid outputs in response to pentagastrin in these pigs were 0.16 +/- 0.02 mmol/kg body-weight and 0.034 +/- 0.001 mmol/g stomach weight. For the 56 pigs, significant linear correlations were found between maximal acid output and age, maximal acid output and body-weight, and maximal acid output and stomach weight. There was a significant linear increase in maximal acid output per unit stomach weight during the first 7 days of age, but during the subsequent 29 days the pattern of increase in gastric secretory capacity was slower and curvilinear. In the oldest nine pigs, 24-36 days of age, maximal acid outputs were 0.974 +/- 0.058 mmol/kg body-weight and 0.234 +/- 0.016 mmol/g stomach weight which represents a six to seven-fold increase compared with those determined in pigs at birth. Comparison of gastric acid secretory capacity determined under anaesthesia with that in conscious pigs showed that anaesthesia appeared to suppress basal output but had no effect on pentagastrin stimulated output. Comparison of response to histalog (betazole HCl) and pentagastrin indicated that newborn pigs were more sensitive to histalog but in pigs 9-38 days of age, there were no significant differences in responsiveness to the two secretagogues. These results show that gastric sensitivity to pentagastrin increases rapidly in the first week of life, that the stomach of the newborn pig is more sensitive to histalog than pentagastrin and that studies of the effect of pentagastrin on acid secretion, done under anaesthesia, are comparable to those in the conscious pig.